Recent studies have used gravity anomalies to examine the manner in which the lithosphere responds to surface loads [Cochran, 1973; Watts and Talwani, 1974; Watts and Cochran, 1974] . The mass distribution implied in the manner in which the lithosphere supports surface loads generally gives rise to characteristic anomalies that can easily be distinguished in observed free-air anomalies. From a study of the flexure of the lithosphere caused by the Hawaiian-Emperor seamount chain Watts and Cochran [1974] concluded that the lithosphere has a finite strength and that no difference can be discerned in the effective flexural rigidity deduced from loads of greatly different ages. This model implies that the effective flexural rigidity of the lithosphere reaches a finite, nearly constant value after a few million years of loading and that it is rigid enough to support surface loads for periods of time of at least several tens of millions of years.
The most useful parameter in loading studies is the effective flexural rigidity, which is a measure of the resistance of the lithosphere to deformation. A 'best-fitting' effective flexural rigidity that most completely explains geological and geophysical data in the vicinity of the load is usually determined. It should be noted that the effective flexural rigidity is not the actual rigidity of the lithosphere but is rather the rigidity of a uniform elastic beam that responds to an applied load in the same manner as the lithosphere would. The success of the simple model of flexure in explaining a wide variety of geological and geophysical data associated with surface loads is, however, strong support for the assumption that the effective flexural rigidity is Closely related to the actual properties of the lithosphere.
The studies mentioned above involved almost exclusively two-dimensional models and thus were confined to features that could be approximated as being two dimensional, such as continental margins and volcanic ridges. 
where r is the distance from the point where the load is applied to the point where the deflection is measured, v is an integration variable, and a 4 = Lo,, -pc)g/4D; a has dimensions of reciprocal distance and was referred to as the 'lithospheric constant' by Gunn [1943] . Walcott [1970a, b, c ] defined 1/a as the 'flexural parameter.' Equation (2) may be expanded around the origin first as a series of Bessel functions, then in powers of r [Hertz, 1884] 
where C is a constant With the value 0.57721. Equation (3) is a good approximation to (2) and is well behaved in the range in which it is applied in this study (ar < 1). Equation (3) is in a form appropriate to be integrated over the load to obtain the deflection due to a distributed load. For purposes of computation the load is most conveniently treated as a rectangular array of, for example, the average elevation above an assumed base line of 10 X 10 min squares. Equation (3) can then be integrated over each square and summed for all the squares composing the load to obtain the total deflection. The function to be integrated, however, is expressed in terms of the distance from the point at which the deflection is to be computed to the load element and is thus more easily integrated in polar rather than rectangular coordinates. The load could be expressed in compartments that are symmetrical about the point at which deflection is to be calculated, as is done in the computation of gravity terrain corrections. However, this involves the tedious procedure of computing a new set of load divisions for each deflection The densities required in the computations are the density of the load, the density of the material infilling the deflection, and the density of the substratum. The choice of suitable values for these parameters at seamou'nts has been discussed by Watts and Cochran [1974] . In this study we assume that the density of the load is 2.8 g/cm 3, the density of the material infilling the deflection is 2.8 g/cm 3, and the density of the substratum is 3.4 g/cm 3.
We show in Figure 4 the computed deflection of the lithosphere due to the load of the Great Meteor seamount for an assumed effective flexural rigidity of the lithosphere, D, of 6 X 1029 dyn cm. The main feature of the deflection is a nearly circular depression that extends beneath the load and some distance beyond it (Figure 4) . The maximum depression occurs beneath the crest of the seamount and is about 2.6 km. In addition, a broad region of slight uplift borders the circular depression. The distance to the region of uplift is 220 km, and the maximum uplift is about 30 m.
We have calculated the gravity effect of the simple flexure models using the three-dimensional method of Talwani and Ewing [1960] . The gravity effect of the flexure models is simply the sum of the gravity effect of the deflection and the gravity effect of the load. The density contrast associated with the deflection is assumed to arise at the layer 2-layer 3 boundary and at the Moho. Uniform density contrasts of -0.1 and -0.4 g/cm 3, respectively, were assumed at these boundaries. In the computations we assume a thickness of 1.5 km for layer 2 and 5.0 km for layer 3. These thicknesses are in general agreement with the seismic structure of the oceanic crust deduced in other regions of the Atlantic [Ewing, 1969] . Since the load displaces water, a uniform density contrast of (2.80 -1.03) = 1.77 g/cm 3 is assumed for the load.
The gravity effects of the simple models of flexure are shown in (Table 1) we get To/Tc -, 2. Thus a factor of about 2 difference between the actual thickness of the old oceanic lithosphere and that of the continental lithosphere could explain the observed differences. Clearly, the implication of changes in the effective flexural rigidities is still uncertain owing in part to a limited number of determinations. We believe, however, that with the aid of a method of studying three-dimensional loads on the lithosphere a number of isolated seamounts can now be studied. We should then be able to obtain more effective flexural rigidity determinations and to understand better the long-term mechanical properties of the lithosphere as well as the regibnal changes in its thickness.
